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Commanding Officer

Department of the Navy, Southern Division
Naval Facilities Engineering Command
Attention: Mr. Gabriel Magwood (1849GM)
2155 Eagle Drive, P. O. Box 190010

North Charleston, SC 29406-9010

SUBJECT: Bechtel Job No. 22567
Department of the Navy Contract No. N62467-93-D-0936
po 0032, TASK 3, FREE PRODUCT RECOVERY AT TRUMBO POINT, NAS KEY WEST, FLORIDA

Subject Code: 5220

Dear Mr. Magwood:

Please find enclosed the results of the bail down tests that were conducted at Trumbo Point on September 11
and 12, 1995. The results include the field data and supporting calculations.

The product level measurements were consistent with the previous studies and show that recoverable
amounts of product are available at TPFF.

If you have any questions or comments about this submittal, please feel free to give me a call at (423)
220-2745 or Roy Hoekstra at (423) 220-2271.

TtNUS Sincerely,
D)

Project Manager

REH:dem:LR0397
Enclosures: As stated

cc: M. Ewing (ROICC) w/e R. Futch (ABB-ES) w/e
C. Kimbell (NASKW) w/e K. Walter (Brown & Root Environmental) w/e

J. Simmen (NASKW) w/e
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Project: NAVYRAC

CALCULATION SHEET . )
P P Job Number: 22567-322
CALC NO. 322-G-002 |
SUBJECT . Evaluation of Fuel Tank Farm Bail Down Test Data
' SHEET NO. 2 0of6
BY ‘ J. Novick \DATE 10/5/95 SHEET REV. o}
. PURPOSE

Evaluate bail down test data from wells at the Trumbo Point Fuel Tank. The data was manually
recorded during bail down tests performed at Trumbo Point on September 11 and 12, 1995. The
data will be used to determine the actual static water levels and product thicknesses at each well.
i SOURCES OF DATA

) Bait down test data (Attachment 1)

1. REFERENCES

ABB, Inc. (1994). Preliminary Contamination Assessment Report. Trumbo Point Fuel Farm, Naval
- Air Station Key West, Trumbo Point Annex, Key West, Florida. April.

Bechtel Environmental, Inc. (1995). Instruction Guide for Liquid Petroleum Bail-Down Test for
Monitoring Wells at the Trumbo Point Fuel Farm, NAS Key West, Florida. 22567-321-1G-001,
Rev. 0.

Hughes, J.P, C.R. Sullivan, and R.E.Zinner (1987). Two Techniques for Determining the True
Hydrocarbon Thickness in an Unconfined Sandy Aguifer.

Reed, R.J. {1986). North American Combustion Handbook, Volume I: Combustion, Fuels,
Stoichiometry, Heat Transfer, Fluid Flow. Third edition, North American Manufacturing Co.,
Cleveland, OH.

V. CALCULATIONS
Introduction

Bail down tests were conducted on several wells at the Trumbo Point Fuel Farm at NAS Key
West, Key West, Florida using the technique described in BE! (1985). The tests were performed
by Bechtel personnel. Product was removed from the wells using a peristaltic pump and recovery
was manually monitored using an ORS oil-water interface probe. Manual readings have been
tabulated and are presented in Attachment 1. The locations of the wells which were tested are
shown in Figure 1. The data was analyzed in the field using the technique described by Hughes,
Sultivan, and Zinner (1987?); time versus recovery data is graphed and the actual product
thickness can be determined from the characteristics of the recovery curve.
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CALCULATION SHEET - -
Job Number: 22567-322
CALC NO. 322-G-002
SUBJECT - Evaluation of Fuel Tank Farm Bail Down Test Data
SHEET NO. 40f3
BY J. Novick DATE 10/5/95 SHEET REV, 0

Assumptions

« Hydrocarbon/water interface is above the potentiometric surface

» Recharge rate of the hydrocarbon in the well is slow

» Adrawdown cone is not created in the hydrocarbon layer -

e Thickness of the hydrocarbon layer in the formation does not change during the test
« Forwater, the density is equal to the specific gravity

Y RESULTS

The static water level from each well is determined from the product thickness and the specific
gravity of the product using the equation (modified from Hughes, Sullivan, and Zinner (1987):

D,=D,-T,s,
Where D is the depth static water, D,, is the measured depth to water, T is the product thickness,
and [3 ic tha enerific aravihy nf tha nradiirt Tahla 1 ~antaing the ctatic watar laveaele at cach well
i p =4 kl.lb JPU\J‘II\J s|av|ly AV RN R R ) }Jl VUi, QWG | WUIILG D L1 Gl Y LIGL] eV Ll AL TN VY Ll

The actual product thickness is determined from plots showing the recovery curve and the static
product thickness. The product thickness can be read directly off the plot; it is the difference
between the static product level and the point where the slope of the recovery curve starts to

change after the initial readings are made. The point where the slope of the recovery curve
changes therefore is the base of the product. Plots showing the product recovery curve and the

I WAST VT i [RLE LU LN WS S UULL I TUULVT

static product level for each well are presented in Attachment 1 and the actual product
thicknesses including the exaggeration are presented in Table 2.
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Table 1. Static Water Levels
WellID  Product’ ~ Initial Measured Product Specific Gravity Static Water
Depth to Water (ft) Thickness (ft) of Product Depth (it)
MWJP-1 JP-5 6.86 1.33 0.845° 5.74
No ID JP-5 6.07 0.40 0.845° 5.73
KWM-22 JP-5 9.30 4.57 0.845° 5.44
MW9-15 DFM 11.56 8.05 0.845%* 4.76
KWM23 DFM 5.18 2.08 0.845%* 3.41
MWg-17 DFM 10.23 7.92 0.845%* 4.07
1 ABB, Inc. (1994)
2 Reed (1986)
3 Personal communication, Manager, Trumbo Point Fuel Tank Farm, 10/5/95
4 Mean Value

DFM  Diesel Fuel Marine
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Table 2 Actual Product Thickness

Well ID Measured Product Depth to Static Depth to Base  Actual Product Exaggeration
Thickness (ft) Product Level (ff)  of Product (it) Thickness (ft)

MWJP-1 1.33 5.63 5.70 0.17 8:1

No ID 0.40 5.67 5.79 0.12 3:1
KWM-22 4.57 4.73 5.65 0.92 5:1
MW9-15 8.05 3.51 4.00 0.49 16:1
KWM23 2.09 3.09 3.19 0.10 211

MWO-17 7.82 2.31 3.40 1.08 71




Attachment 1

Bail Down Test Data

ORIG. J. Novick DATE 10/3/95

CHK'DBY gzd 2, DATE 6 /5 /58
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MWJP-1 No ID# KWM-22
Depth to Product Depth to Product Depth to Product
Time LPH Water Thickness Time LPH Water Thickness Time LPH Water Thickness
5.53 6.86 1.33 567 6.07 0.40 473  9.30 4,57
¢] 5.96 6.12 0.16 0 5.98 5.98 0 Q 6.15 6.15 0
0.17 595 6.09 0.14 0.17 5.82. 5.82 .0 N 0.17 6.16 6.16 0
0.34 5.9 6.08 0.18 0.34 5.81 5.81 0] 0.34 6.1 6.1 0
0.5 5.9 6.07 0.17 0.5 5.8 58 0 0.5 6.1 6.1 o]
0.67- 5.88 6.08 0.18 0.67 5.79 5.79 0 0.67 6.09 6.09 0
0.83 588 6.05 0.17 0.83 579 579 0 0.83 6.08 6.08 0
1 588 6.0 0.18 1 579 579 0 1 6.08 6.08 0
1.25 587 6.06 0.19 125 579 579 0 125 6.05 6.06 0.01
1.5 586 6.07 0.21 1.5 579 579 0 1.5 6.03 6.05 0.02
1.75 5.84 6.07 0.23 175 578 5.78 0 1.75 6.02 6.03 0.01
2 5.84 6.05 0.21 2 5.78 5.78 o] 2 6 6.02 0.02
225 5383 6.06 0.23 225 576 5.76 0 225 597 598 0.01
25 582 8.05 .0.23 25 575 575 0 25 595 596 0.01
3 5.82 8.05 0.23 3 5.74 5.74 0 275 5.93 5.95 0.02
3.5 5.81 8.07 0.26 3.5 574 5.74 0 3 5.91 5.93 0.02
4 5.8 6.08 0.28 4 574 574 0 3.25 5.89 5.91 0.02
4.5 5.8 §.08 0.28 45 574 574 0 35 5.87 5.88 c.01
5 5.79 6.09 0.3 5 574 574 0 3.75 5.85 5.86 0.01
6 5.77 6.11 0.34 .6 5.71 572 0.01 4 5.83 5.84 0.01
7 576 6.11 0.35 7 572 573 0.01 4.25 5.81 5.83 0.02
8 5.7% 6.12 0.37 8- 571 572 " 0.01 4.5 5.8 5.81 0.01
9 5.74 6.12 0.38 9 57 572 0.02 475 578 5.8 0.02
10 5.73 6.12 0.39 10 5.7 5.72 0.02 5 5.77 5.78 0.01
125 5.72 6.12 0.4 12,5 589 5.73 0.04 55 571 573 0.02
15 5.71 6.12 0.41 15 5.69 5.74 0.05 6 5.68 5.7 0.02
175 57 6.12 0.42 17.5 569 5.75 0.06 65 565 568 0.03
20 5.7 6.12 0.42 20 5.69 5.75 0.06 7 563 5.66 0.03
25 5.68 6.13 0.45 25 5.69 576 0.07 7.5 563 5.65 0.02
30 587 8.12 0.45 30 569 5.77 0.08 8 561 564 0.03
35 5.66 6.12 0.46 35 5.69 577 0.08 9 559 5862 0.03
40 565 6.12 0.47 40 569 577 0.08 10 5.55 5.57 0.02
45 5.64 6.11 0.47 45 5.69 577 0.08 125 5.51 5.53 0.02
80 5.64 6.11 0.47 80 5.69 5.78 0.09 15 5.46 5.5 0.04
1334 555 5.14 0.53 380 5865 5.71% 0.06 17.5 542 546 0.04
) 1396 5.43 6.1 0.67 20 54 5.44 0.04
25 537 5.42 0.05
30 535 5.41 0.05
40 532 542 0.1
50 532 543 0.1
60 5.31 5.45 0.14
478 4.8 5.21 0.41
1498 5.84 6.01 0.17
ORIG. J. Novick DATE 1043195
CHK'DBY ~JZzeZe2.  DATE s /75
CALC.NO. ~322-G-002 T
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Time

KWM-23
Depth to

Product

~ ' 0.17
0.34
0.5
0.67
0.83

1.25
1.5
1.75

2.25

120
150
180
240
1115
1669
2572

MW 9-17

Depth to Product
LPH  Water Thickness
261 1023 7.82
432 434 0.02
4.04 4,11 0.07
4.01 4.05 0.04
3.95 398 0.03
3.88 3.93 0.05
3.82 388 0.06
3.78 384 0.06
3.74 3.8 0.06
3865 374 0.09
3.61 3.7 0.09
3.57 3.71 0.14
3.54 3.67 0.13
3.5 3.63 0.13
3.49 3.64 0.15
346 362 0.16
3.41 3.57 0.16
339 355 0.16
3.35 3.54 0.19
3.35 3.55 0.2
3.31 3.53 0.22
3.26 3.51 0.25
3.24 3.5 0.26
3.22 3.49 0.27
3.17 3.51 0.34
3.15 3.53 0.38
3.11 3.56 0.45
3.18  3.59 0.41
3.05 389 0.64
3.02 378 0.76
2.98 3.86 0.88
294 398 1.02
2.92 4,05 1.13
2.83 433 1.5
276 455 1.79

27 4.75 2.05
262 504 2.42
2.56  5.31 2.75
2.53 549 2.96
2.56 585 3.29
298 7.34 4.36
242 714 4.72
2.91 7.51 46

Time LPH Water Thickness
3.09 518  2.09
0 3.91  3.91 0
0.17 3.56 3.56 0
0.34 35 353 0.03
0.5 347 349 002
0.67 343 345 002
0.83 341 346 005
1 339 343 004
1.25 337  3.41 0.04
1.5 335 336  0.01
175 333 337  0.04
2 331 334 003
2.25 328 332 004
2.5 3.27 3.3t 0.04
3 3.24 331 0.07
35 3.23 328 005
4 3.2 322 002
‘45 318 3.1 0.03
5 3.18 322  0.04
6 316 3.21 0.05
7 316 323 007
8 315 3.21 0.06
9 315 3.21 0.06
10 314 322 008
12.5 313 317  0.04
15 313 318 005
175 312 3.17 005
20 342 317 005
25 312 317  0.05
30 312 318 006
35 3142 318 0.086
40 312 318  0.06
45 3142 318 0.086
60 313 32 0.07
75 313 3.21 0.08
90 313 3.21 0.08
120 314 3.24 0.1
150  3.15 3.25 0.1
1090 343 372  0.29
1545 33 3863 033
2559 3.5 3.9 04
ORIG.
CHK'DBY

CALC.NO.

MW9-15
Depth to Product
Time LPH Water Thickness
. 351 11.56 8.05
0 45 45 0
017 43 435 0.5
0.34 426 434 0.C8
0.5 4.23 433 0.1
0.67 4.16 4.41 0.25
0.83 4.13 441 0.28
1 4.08 4.41 0.33
1.25 401 4.31 0.3
1.5 4 4.26 0.26
1.78 4.01 4.42 0.41
2 397 426 0.29
225 3,93 422 0.29
25 391 4.2t 0.3
3 3.88 4.1 0.22
3.5 3.85 4.05 0.2
4 3.82 4.02 0.2
45 3.81 4.01 0.2
5 3.8 401 0.21
8 3.8 435 0.55
7 375 415 0.4
8 3.75 425 0.5
g 3.72 435 0.83
10 3.7 411 0.41
15 3.85 4 0.35
20 3.64 3.99 0.25
25 362 3.91 0.29
30 3.56 3.85 0.29
45 3.52 3.95 0.43
60 3.52 3.87 0.25
75 3.48 3.81 0.33
90 345 38 0.35
105 343 3.8 0.27
120 341 3.85 0.54
150 3.32 3.76 0.44
1320 3.83 4.8 0.97
1773 317 412 0.5
2773 371 4.91 1.2
J. Novick DATE 10/5/93
DATE o /5/5 S
322-G-002 7
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Recovery Curve, KWM-23
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